Genes associated with venous thromboembolism in colorectal cancer patients.
Essentials The underlying pathophysiological mechanisms behind cancer-associated thrombosis are unknown. We compared expression profiles in tumor cells from patients with and without thrombosis. Tumors from patients with thrombosis showed significant differential gene expression profiles. Patients with thrombosis had a proinflammatory status and increased fibrin levels in the tumor. Background Venous thromboembolism (VTE) is a frequent complication in patients with cancer, and is associated with significant morbidity and mortality. However, the mechanisms behind cancer-associated thrombosis are still incompletely understood. Objectives To identify novel genes that are associated with VTE in patients with colorectal cancer (CRC). Methods Twelve CRC patients with VTE were age-matched and sex-matched to 12 CRC patients without VTE. Tumor cells were isolated from surgical samples with laser capture microdissection approaches, and mRNA profiles were measured with next-generation RNA sequencing. Results This approach led to the identification of new genes and pathways that might contribute to VTE in CRC patients. Application of ingenuity pathway analysis indicated significant links with inflammation, the methionine degradation pathway, and increased platelet function, which are all key processes in thrombus formation. Tumor samples of patients with VTE had a proinflammatory status and contained higher levels of fibrin and fibrin degradation products than samples of those without VTE. Conclusion This case-control study provides a proof-of-principle that tumor gene expression can discriminate between cancer patients with low and high risks of VTE. These findings may help to further unravel the pathogenesis of cancer-related VTE. The identified genes could potentially be used as candidate biomarkers to select high-risk CRC patients for thromboprophylaxis.